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Invention Description : ( 3 Parts) 
Define the Problem: 

On start-up of a fuel ceil, fuel is normally applied to (he anode, replacing either air or Nitrogen This results rn the 
corrosion of the Carbon in the cathode catalyst, signlficantfy increasing Oxygen mass transfer resistance with each 
cycle. TTie situation is similar on shutdown. Fuel is normally purged out of the anode with either Nitrogen or air. and 
this causes Carbon corrosion at the cathode. 

Problem Solution: 

The strategy is to let Carbon corrosion occur, but at the anode rather than the cathode. Because Hydrogen diffuses 
far more rapidly than Oxygen, and because generally there is a much higher concentration of Hydrogen on the 
anode than there is Oxygen at the cathode, the same amount of Carbon corrosion at the anode will produce far less 
ceil perfonriance loss per cycle. As 3_ result, th^^ cycles^that .Cdn.be completed. before a.given 

amount of performance is lost will be greatly increased. 

Figure 1 shows a fuel cell system equipped to execute the "sacrificial anode" start-stop procedure. Table 1 is a state 
diagram that spells out the procedure. The following is a verbal description of the process: 

START-UP 

Fuel is first introduced to the Cathode (it is during this state that the anode is damaged). Fuel is then introduced to 
the anode. Once the anode has received fuel, air is introduced to the cathode and a load can be applied to the cell. 

SHUTDOWN 

On shutdown the cathode is first purged with Hydrogen. Air is then introduced to the anode. Once the anode has 
been purged with air. the cathode is also purged with air (it is during this state that the anode is damaged) and the 
shutdown is complete. . . j 

Both of these processes take advantage of the fact that an electrode is protected from cart>on corrosion\during a 



transition between air and fueHf the opposite electrode •e onta i no - fucl. 

on O 

Benefits of Invention over Prior Solutions: 
-No Nitrogen required except for safety 
-Quick start and stop 

-No increased 02 mass transfer due to Carbon corrosion 
'No developmental equipment required (eg VLD) 

-No anode recycle blower required (but will work with system that uses recycle) 
-Reformate and H2 compatible 

IFC Category: (click>) Power Section 

Keywords: (Check ait that apply) 




7^ 



Power Section 



□ Membrane 

□ REM 
P lonomer 
O Catalyst 

Q Catalyst support 
Q Electrode 
Cell 
MEA 

Diffusion Layer 
Bilayer 



Fuel Processing 



Reformer 
Selective oxidizer 
CO 

Carbon 

Gasoline 

Sulfur 

Shift converter 

Foam 

LTSC 

Oesulfunzer 



Systems/Controis 



TJi Thermal management 

□ Control 
Q Humidity 
Q Reformate 

□ Water management 
DeRD 

□ Deaerator 

□ Pressurized 
^ Start up 

Shutdown 



Other 



□ 

c 
□ 



Molten carbonate 
Phosphoric Acid 
Solid oxide 
Base cell 



IFC proprietary information. 



Page 2 



RCVD AT 7114/2095 5:33:58 PM (Eastern DayDght Tine] 



FROM :fttty CKiSholm 



FAX NO. : 4132430552 



Jul. 14 20^ 05:51PM P21 




In ternational Fuel Cells 

A united r<ftchj>oloQie^ CompaT; ' 



Invention Disclosure 



Invention Disclosure Project No: CajX(J^I 



□ Substrate 

□ FJowfields 

□ Flow configurgtlons 
Zl Separator plate 

□ WTP 

□ Coolers 

□ Coolants 

2 Antifreeze 
Manifolds 

□ End plates 

□ Non-repeat hardware 

□ Pressure plates 
_ Corrosion 
□'Seals" 

□ Sealants 

□ Freeze 
S Shutdown 
IS Start up 

□ Potential control 
Q Performance 

Perfonronce decay 

□ Electrolyte 
SCSA 

Stack 
Edge Seal 
Graphite 
Fiber 
islafion 




□ Autdthermaf 

□ Methanol 

□ Hydrocart)on 

□ Oxygenates 

□ atr 

□ Poison 
O Exhaust 
O Burner 
Q Scrubber 

Design 
Ammonia 
^ Alumina 
Q Vaporizer 



rr Enthalpy wheel 

□ Vehicle 

□ hex 

QAIr 

Q Reactant 
S CSA 

□ Preheater 
O Saturator 



Burner gas 
Adiabafic 



U Cart>on deposition 
□ Mixer 

□ 



c 



Partial oxidation 
CPOX 
POX 



Irrventorfs): 

(for printed copy) 


signature: 


Date:^^^^^^^^ 


Signature: 


Date: 


Signature: 


Date: 


Signature: 


Date: ~ 


Signature: 


Date: 


Signature: 


Date: 


Signature: 


Date: 


Signature: * 


Date: 


Signature: 


Date: 


Signature: 


Date: 



IFC proprietary information. Page 3 

PAGE 21/24 ' RCVD AT 7114/2005 5:33:58 PM (Eastern Dayfight rine] ' SVR:USPT0^-1i2 ' DNiS:8729305 ' CSID:41324305S2 ' DURATION M:1M4 



fROM :Ptty CKiSholm 



FftX KttD. : 41324:^552 



Jul. 14 2005 05:52PM P22 




international Fuel Cells 

A UrtHad Technologies CoaipWf 



Invention Dleclosure 

Invention Disclosure Project No: CO^C^ j 



Exptained to and understood by: 

(for printed copy) 



signature;,--^ 


Date: ^^^^^p 


Signatui«: i^^A^ 


Date: ^^^^gfj^g/^ 



IFC proprietary information. Page 4 

PAGE 2204 ' lOD AT 7/14/2005 5:33:58 PM (Eastern Dayip 



FROM :Atty ChiSholm 



FRX NO. : 4132430552 



Jul. 14 2005 05:52Pt1 P23 



International Fuel Cells 



Invention Disclosure 



A United TechngJogies Cwtipany 



Invention Disclosure Project No; C^K^ f 



MSERT FIGURES HERjg 



Air 

In 



Fuel 
in 




Figure 1: System equipped to perform "sacrificial 
anode" start/stop procedure 



Table 1 : Sample start-up procedure for FC system practicin<| "yao^ftcial anode" start/stop procedure 
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